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PROBLEM TO BE SOLVED: To prevent deterioration 
of quality of fluid due to heating of bearing lubrication, 
in a pump which is an inner bearing type and 
performs self- lubrication by the transferred fluid. 
SOLUTION: Reflux passages P1, P2 are 
communicated with lubrication grooves 7M, 8M of 
bearings 7, 8 for flowing fluid lubricating the bearings 
back to a suctioning port D of a pump. Cooling 
jackets 9, 10 are arranged on the reflux passages P1, 
P2. Coolant is charged into and circulated through 
the jackets 9, 10. After the lubrication, the fluid is 
cooled through the reflux passages P1, P2 to the 
same temperature as the suctioning port D. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While conveying a fluid by rotating while a follower gear gears with a drive gear inside a 
pump case In the pump to which the self-lubrication of each bearing of the driving shaft of that drive 
gear and the follower shaft of a follower gear is carried out with this fluid conveyed The lubrication 
slot engraved on the inner skin of said bearing, and the reflux way which makes the fluid which 
carried out the lubrication of the bearing flow back to the inhalation opening side of a pump while it 
is open for free passage into this lubrication slot, The gear pump characterized by making it flow 
back to an inhalation opening side, cooling the fluid which was equipped with a cooling means to 
cool flowing fluid for this reflux way, and carried out the lubrication of each bearing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the gear pump used in order to convey fluids, such 

as a macromolecule polymer. 

[0002] 

[Description of the Prior Art] In the viscous liquid of a giant-molecule polymer or melting plastics, 
and the gear pump further used for conveyance (feeding) of fluids, such as chemicals, the so-called 
self- lubricating system which carries out the lubrication of each bearing of the driving shaft of the 
drive gear and the follower shaft of a follower gear is adopted with the fluid itself conveyed by the 
drive gear and follower gear in the interior of a pump case. Drawing 4 and drawing 5 are drawings 
showing the configuration of the gear pump of self-lubricating system currently performed from this 
former, in the form which crosses driving shaft 3 IS of the drive gear 31, and follower shaft 32S of 
the follower gear 32, the cross section of drawing 4 is carried out, it shows the part, and drawing 5 
expands and shows AA cross section of drawing 4 . 

[0003] This gear pump consists of a pump case 30, a drive gear 31 prepared in driving shaft 3 IS in 
one, and a follower gear 32 prepared in follower shaft 32S in one. The follower gear 32 has geared 
with the drive gear 31 mutually, and extrudes and conveys the fluid by the side of the inhalation 
opening D to Delivery E side by carrying out the rotation drive of driving shaft 3 IS in the direction 
of an arrow head. The example by which cooling jackets 34 and 35 were attached to the method of 
outside is shown in this pump case 30. That is, 36 and 37 are coverings which form a jacket and the 
way is covered with them outside the pump case 30. A cooling medium is poured in from feed zones 
38 and 40, and is discharged from the discharge sections 39 and 41. Usually, although fluids, such as 
a macromolecule polymer, are elevated temperatures, in order to avoid that a fluid deteriorates by 
being elevated-temperature-ized more, it is necessary to make the whole pump into the temperature 
of the fixed range, and, for this reason, cooling jackets 34 and 35 are installed by rotation of both the 
gears 31 and 32 etc. 

[0004] Now, as this gear pump is shown in drawing 5 , the gear 3 1 is supported to revolve through 
the bearing 33 of a journal form to the pump case 30. A shaft seal part 42 is installed in a way 
outside this bearing 33, and driving shaft 3 IS have penetrated this shaft seal part 42, and are 
connected with the rotation mechanical component (not shown). And in this seed gear pump, the 
self-lubrication of this bearing is performed by the fluids (a giant-molecule polymer, viscous liquid 
of melting plastics, etc.) conveyed as mentioned above. That is, lubrication slot 33 M are engraved on 
the inner skin of bearing 33 by shaft orientations, and some fluids conveyed flow into these 
lubrication slot 33M. By rotation of driving shaft 3 IS, the fluid which flowed will invade into the 
inner skin of bearing 33, and will perform lubrication. The fluid which finished lubrication is 
extruded by the method of outside, and flows into the space section KP. 

[0005] On the other hand, the reflux way R which makes the fluid which finished this lubrication 
flow back to the inhalation opening D side is drilled by the pump case 30. Therefore, the fluid 
collected on the space section KP also receives a low-pressure operation of the inhalation opening D, 
and flows back to the inhalation opening D side through the reflux way R. In this self-lubrication, it 
is required to be carried out by the continuously new fluid, and the magnitude of this lubrication slot 
is set up so that a new fluid may flow into lubrication slot 33M one by one. 
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[0006] 

[Problem(s) to be Solved by the Invention] In the above-mentioned self-lubrication, although 
invasion diffusion of the liquid which flowed into lubrication slot 33M of bearing 33 is carried out at 
bearing inner skin and the lubrication between bearing 33 and driving shaft 31S is performed, 
generation of heat will arise by friction between both, and a lubricant (fluid conveyed) will be 
thermal influenced by generation of heat. Since this generation of heat becomes larger as rotation of 
a gear becomes a high speed, it also needs to make the amount of lubrication abundant according to 
it. If influenced by this generation of heat depending on the property of the fluid to convey, it will 
deteriorate, or some which advance violently have degradation. Moreover, if it is in a thing 
especially with the low vapor pressure of the fluid, it gasifies by generation of heat, the cavitation by 
the formation of few capacity arises, and pump breakage may be caused. 

[0007] Although it is required to make generation of heat of bearing small in order to solve such a 
situation, low-speed-izing of rotation of a gear and low voltage-ization by it serve as conditions 
directly. However, low-speed-izing and low-voltage-izing cannot but stop enlarging a pump, and 
will cause weight-ization from the need of conveying predetermined capacity. Low voltage-ization 
also needs low voltage-ization of the system of an entire plant and there are problems, such as 
receiving a limit of polymer manufacture top versatility. Although making generation of heat small 
as an outside bearing method which takes out bearing to a way outside a pump case 30 is also 
considered, an outside bearing method has the problem from which structure becomes complicated 
and expensive. This invention solves such a problem and let a gear pump with being thermal 
influenced [ little ] of a fluid be an offer plug. 
[0008] 

[Means for Solving the Problem] The gear pump which this invention offers forms a cooling means 
to make the fluid which finished lubrication cool in the reflux way which makes the fluid which was 
opened for free passage by the lubrication slot on the bearing and carried out the lubrication of the 
bearing flow back to the inhalation opening side of a pump, in order to solve the above-mentioned 
technical problem. As a cooling means, the compulsory cooling system which contacts a refrigerant 
to the perimeter of a reflux way, the natural-air-cooling method which makes a reflux way intervene 
for a long time, and carries out air cooling into atmospheric air are specifically held. By this cooling 
means, the fluid by which lubrication was carried out is cooled immediately after, and the effect of 
generation of heat is mitigated. 
[0009] 

[Embodiment of the Invention] As for the gear pump which this invention offers, the configuration is 
shown in drawing 1 . The example of drawing 1 is an example of the gestalt which a refrigerant etc. 
is made to flow to the perimeter of a reflux way of a lubrication fluid, and carries out forced cooling 
to it, and the longitudinal section is shown in the drawing. In drawing 1 , 1 is a pump case and fitting 
of the drive gear 2 and the follower gear 3 (not shown) which gear mutually is densely carried out to 
the method of the inside of the hollow. D is inhalation opening which receives the fluid to convey, 
and E is a delivery. 2S are the driving shaft which attached the drive gear 2 in one, they penetrate the 
front covering 4 and a shaft seal part 6, are installed, and are connected with a rotation mechanical 
component (not shown). 5 is back covering which seals the left side of a pump case 1, and the 
appearance of a pump is formed of the combination of these pump cases 1, the front covering 4, and 
the back covering 5. Both **** maintenance is carried out and driving shaft 2S (and follower shaft 
which is not illustrated) are supported to revolve by the bearing 7 and 8 of the journal form inserted 
in through tube IK of a pump case 1. 7M and 8M are the lubrication slots engraved on the inner skin 
of both bearing 7 and 8 of these. These lubrication slots 7M and 8M are carrying out opening of the 
method side of inside to the end face of a gear 2 as illustration, therefore when a fluid is extruded 
and conveyed by the pump action by rotation of a gear 2, that part flows into these lubrication slots 
7M and 8M. And the lubrication between bearing 7 and 8 and driving shaft 2S will be performed by 
this fluid. The above configuration is the same as usual. 

[0010] Now, in the above configuration, passage 4T by which this invention leads the fluid which 
finished lubrication to the front covering 4 it connects [ front / side / of outside / method ], 
respectively and the back covering 5 of both these lubrication slots 7M and 8M, and 4H and 5H are 
drilled. Passage 4T are formed in the form which surrounds driving shaft 2S, and are opened for free 
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passage by passage 4H which function as a junction way. A left edge carries out opening of another 
side passage 5H to the left edge of bearing 8, and opening of the left is carried out to the direction 
outside the back covering 5. When pump actuation is performed by the above configurations, the 
fluid which finished lubrication will flow into passage 5H of the passage 4T and 4H of this front 
covering 4, and the back covering 5, when a new fluid flows from the method of inside one by one. 
Although the fluid which flowed into Passage 4T, 4H, and 5H will flow back to the inhalation 
opening D side through the reflux ways Rl and R2 drilled by the pump case 1, in this invention, the 
description is in the point that the reflux ways PI and P2 for cooling are interposed in these passage 
4T, 4H, and 5H and the reflux ways Rl and R2. 

[001 1] That is, in drawing, 9 and 10 are pipe-like cooling jackets and the reflux ways PI and P2 for 
cooling are inserted in the inner direction, respectively. The lower limit of the pipe-like cooling 
jacket 9 is connected, and upper limit is connected [ top face / of the front covering 4 / pump case / 
1 ] by opening of the drilled reflux way Rl. On the other hand, the lower part of the pipe-like cooling 
jacket 10 is connected, and upper limit is connected [ side / of the back covering 5 / left ] by opening 
of the reflux way R2 of a pump case 1 . And in the way, passage 4H, the reflux way Rl, and passage 
5H and the reflux way R2 are connected for the reflux ways PI and P2 for cooling among these both 
pipe- like cooling jackets 9 and 10. 1 1 is a feed hopper which pours a refrigerant into the pipe-like 
cooling jacket 9, and 12 is the exhaust port. Moreover, 13 is a feed hopper which pours a refrigerant 
into the pipe-like cooling jacket 10, and 14 is the exhaust port. 

[0012] Since the gear pump of this invention is constituted as mentioned above, some of the fluids 
flow into the lubrication slots 7M and 8M, and flow back from Passage 4T, 4H, and 5H to the 
inhalation opening D side through the reflux ways Rl and R2 through the reflux ways PI and P2 for 
cooling at the same time conveyance of a fluid is performed by pump actuation. 
[0013] Therefore, cooling will be performed by the pipe-like cooling jacket 9 and the refrigerant in 
ten in the process in which the reflux ways PI and P2 for cooling are flowed. Of course, since this 
pipe-like cooling jacket 9 and the refrigerant in ten also touch a pump case 1, the front covering 4, 
and the back covering 5, it has functions which cool the whole gear pump, such as also performing 
cooling of these members, and the fluid which finished lubrication will flow back to the inhalation 
opening D side immediately after lubrication. Such a forced-cooling method is applied to the gear 
pump in the case of solidifying with the case where polymer temperature is high, or below constant 
temperature. In this case, the temperature of a refrigerant uses the thing of temperature somewhat 
lower than jacket temperature. 

[0014] As mentioned above, although this invention was explained about the forced-cooling method 
based on drawing 1 , this invention is not limited only to a forced-cooling method, and includes 
natural air cooling, for example, an air-cooling method, drawing 2 and drawing 3 are drawings 
showing the example by this air-cooling method, drawing 2 is drawing traveling through and 
showing a gear pump, and drawing 3 was seen from A-A in drawing 2 — it is the side Fig. of a cross 
section a part. In addition, the components shown with the same sign as drawing 1 in these drawings 
are the same components as drawing 1 , or a member which performs the same function, and the 
detailed explanation about the function of these components is omitted. Driving shaft 2S and 
follower shaft 3S are shown by drawing of longitudinal section, and, as for both drawing 2 , the 
lubrication slots 7M and 8M are engraved on such bearing 7 and 8 corresponding to both the shafts 
2S and 3S. And the passage 4H and 5H in which the fluid which finished carrying out lubrication 
corresponding to each of these lubrication slots 7M and 8M (four pieces) is received is installed. 15 
is a cooling jacket. 

[0015] And the air cooling reflux ways F1-F4 which make the fluid of each of this passage 4H and 
5H flow back to each at the inhalation opening D side of a gear pump are formed. Since each of 
these air cooling reflux ways F1-F4 are the same configurations altogether, the example of the air 
cooling reflux way Fl is taken as a representative, and that configuration is explained. 
[0016] A pipe 16 is thrust into way opening outside passage 4H, it is attached in drawing 2 , and the 
pipe 17 is connected [ drawing 2 ] by the other end through the L form elbow 22 so that it may be 
shown. Furthermore, the pipe 18 is touched by the other end of this pipe 17 a total through the 
connection flange 23. A pipe 19 is connected through the L form elbow 24, a pipe 20 is further 
connected through the L form elbow 25, and, as for the other end of this pipe 18, the connection 
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flange 26 is attached in the other end of this pipe 20. The pipe 21 is further touched a total by this 
connection flange 26. Although the other end of this pipe 21 is not specified on a drawing, it is 
connected to the reflux way R3 by which opening was carried out to the inhalation opening D side as 
shown in drawin g 3 . 

[001 7] Thus, the air cooling reflux way Fl is made into the passage configuration which was made 
to connect two or more pipes and was bent, and area which touches air is enlarged. It is for 
mediation of both these connection flanges 23 and 26 performing die-length accommodation (it 
being additional connection about a pipe between each flange of each flange) of a maintenance top 
and a reflux way, and has the function which enlarges increase of a cooling surface more further. 
The pipe 21 of the last stage of other air cooling reflux ways F2 is connected to the reflux way R4, 
and the pipe 21 of the last stage of the reflux way R3 and die air cooling reflux way F4 is connected 
to the reflux way R4 for the pipe 21 of the last stage of the air cooling reflux way F3. 
[0018] The gear pump which adopts such an air cooling reflux way is applied as a pump for 
polycarbonates by the catalyst process. A methylene chloride is used for a solvent, the reaction 
temperature of about 80 degrees, bearing 7, and the presumed temperature rise in eight are about 15 
degrees, and that is because the cooling purpose is based on the situation that prevention of 
cavitation by gasification and deterioration of the polymer by the temperature rise seldom take place. 

[0019] Although the description of the gear pump which this invention offers is as above, it is not 
limited to the above and the example of illustration. That is, as an example Fig. of this invention, 
although drawing 1 , drawing 2 , and drawing 3 were indicated, the configurations of the gear pump 
in these differ, respectively. The configurations of the shaft-seal equipment especially to the driving 
shaft 2 differ mutually. About this shaft-seal equipment, it differs also from the case of drawing 4 
and drawing 5 . This invention is not influenced by the difference in such a partial configuration, and 
if they are all gear pumps applied to conveyance of a macromolecule polymer, chemicals, etc. in 
short, it is applicable to any gear pumps. 

[0020] Moreover, various structures other than the example of illustration are mentioned [ cooling 
system / concerning the important section of invention ] about a compulsive method and an air- 
cooling method. Surely, the forced-cooling method by the jacket is made simple, and although it is 
effective, forced cooling can be carried out, for example by ventilation. A ventilation method has an 
advantage with easy cooling control. In the case of an air-cooling method, the example of illustration 
is connection of a pipe, an elbow, etc., and has the merit of being simple and cheap, using a simple 
material, but the modification which attaches a cooling fin in a pipe and raises cooling effectiveness 
to it can also be considered. In this case, it becomes possible to shorten the die length of a reflux 
way. This invention includes all of these modifications. 
[0021] 

[Effect of the Invention] Since the gear pump which this invention offers is as having explained in 
full detail above, when conveying the fluids (polymer etc.) of the same capacity, it can attain a 
miniaturization as compared with the conventional gear pump from the ability of high-speed rotation 
to be carried out. This serves as a low price and offers an economical gear pump. Moreover, 
conventionally, in order to avoid generation of heat, the liquid can be sent with the gear pump in the 
method bearing method of inside also about the fluid (polymer) which has sent the liquid only with 
the centrifugal pump or the gear pump of an appearance bearing method, and an application spreads. 
By generation of heat etc., a possibility that breakage of bearing etc. may arise disappears and 
dependability improves. Furthermore, a polymer serves as an elevated temperature by generation of 
heat of bearing, viscosity falls, the problem — leak becomes easy to generate is also solved, and it 
has the advantage of being able to improve the volume efficiency of a gear pump. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[DrawingJJ It is drawing showing the configuration of the gear pump by this invention. 
[DrawingJQ It is drawing showing the configuration of the gear pump by this invention. 
[Dra wing 3] It is drawing showing the configuration of the gear pump by this invention. 
[Drawing 4] It is drawing showing the conventional configuration. 
[Dr awing 5] It is drawing showing the conventional configuration. 
[Description of Notations] 

1 .... Pump case 

2 .... Drive gear 

2S .... Driving shaft 

3 .... Follower gear 

3 5 .... Follower shaft 

4 .... Front covering 

5 .... Back covering 
4T, TH, 5H .... Passage 

6 .... Shaft seal part 

7 8 .... Bearing 

7M, 8M .... Lubrication slot 
9 10 .... Pipe-like cooling jacket 

11 13 .... Feed hopper 

12 14 .... Exhaust port 
15 .... Cooling jacket 

16, 17, 18, 19, 20,21 ....Pipe 
22, 24, 25 .... L form elbow 
23 26 .... Connection flange 

30 .... Pump case 

31 .... Drive gear 

3 IS .... Driving shaft 

32 .... Follower gear 
32S .... Follower shaft 

33 .... Bearing 

33M .... Lubrication slot 

34 35 .... Cooling jacket 

36 37 .... Covering 

38 40 ....Feed zone 

39 41 .... Discharge section 
42 .... Shaft seal part 

D — Inhalation opening 
E — Delivery 

R, Rl, R2, R3, R4 - Reflux way 
PI, P2 — Reflux way for cooling 
Fl, F2, Fl, F2 — Air cooling reflux way 
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[Drawing 5] 
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